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(£4) DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress reduction of luminance 
due to the initial deterioration and provide a display device having 
high reliability for a long time. 

SOLUTION: In an display element comprising to pinch an organic 
layer 14 including at least a light-emitting layer 14c between a 
negative electrode 15 and a positive electrode 13, at least one of 
the negative electrode 15 and the positive electrode 13 contains 
lanthanoid element. The lanthanoid elements are assumed at least 
one of lanthanum (La), cerium (Ce), praseodymium (Pr), neodymium 
(Md), samarium (Sm), europium (Eu), gadolinium (Gd), terbium (Tb), 
dysprosium (Dy), holmium (Ho), erbium (Er), thulium (Tm), ytterbium 
(Yb) or lutetium (Lu), and it is contained as oxide(s), for example. 
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-y-i itc*j(,»r, Htsi 5 *$cfcc^P&is 1 3©5^©*i>fc 
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d) . f-fiKKr* (Tb) . (Dy) . 

(Ho). i^tf^A (Er), *;>»)•} A 
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[#l¥llt#©35H] 

imifkm*$£vmimm<Di*><D'prj:< 4 ^ 

F7^4ftKWt^£$WT<£>t4*!fcS!t4-r 

[ ISS^S 3 ] 1 f BtS©«^^(C *SUt, 10 

ZtiZfflsEH't'S F7C^«. 5>#> (La) , -fe 
y-i/A (Ce) . ^-fe^S^A (Pr) . **i?«?A ; 
(Nd) . Ifvy^A (Sm) . a-n«A (E 
u) . ftFU-^A (Gd) . f^tf-fA (Tb) , ^ 
(Dy) » *rt/S3A (Ho) . xn>fcT9 
A(Er), ? y«i/A (Tm) . A v 7)\> tf 3 A (Y 
b) fc,):yjW)A (Lu) ©^©^iKifclo 

im^mi] wjCTiEtt©**aiwc**i»T:. 20 

> * y W F7C^©4>tt < 4 fc— SPtt. B*fk«l4 L> 

tiTl,* Z> C 4 *1$Sfc4 T SSl^tT. 
[ m^3( 5 3 flMSR 4 ia$£©St^^«: tel>T . 
ttG?^*^ h'TCXOBMtfttt. La.O,. CeO 
Pr,O a> Pr s p n> Nd,0,. Sm.O,, Eu, 
O,. Gd,0,. Tb,O it Dy,0 lv Ho.O,, Er, 
O s . Tm.Oj, YbjO,, L u , 0,©5 5©il>&< 4 

[■wane] t^mumv&fmttte^x. 30 

[fS#J£8] »S»H6IBtt©asyi5W*»C>r. 

B&ta7>*^ F5c**d«r*JiB, 5>*^ftc 

[»j#i9] «woi8iatt©aiwJRW*»t»t:. 40 
m&mmi<s£Vffiimm<D *>%<dpu < £ 5 

r*»4©BWH«J6*«ATC»4 £ 4 *tt*4T 

lirfaffe©^«K{b!&«. r;u# y spifejccmi/* y ± 
8£jg©4>&< 4«>-#©BMt»T*sc4*»*4T 

1 1 } fft&B 1 oetll©$*3R?-«:i*i>T. 
miieffe©#s^b«5«. l i , ofc j:cxc s , ooyptt < 50 
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4 * C 4 iim 4T -6^^^. 

[ If #31 1 2 ] HtJfcJS 1 0 EIKOXctX?- tcfc . 
StiiaW^B 4MI35 > * y A F5c***firf *H 4©K 

k, OTBflfi©*flWMb«i*dwr*»*«w6nfcc4 

*4«R4-r 
[*&H©l¥ll&tt!B] 
[0 00 1 ] 

[«W©«T*aSK#»] **9!ttv *7-f^7'l' 
[0002] 

4U Ara4«*jS4©^>;>-7 x -XCDSStt3W»;S 

[0003] */c. ««©/J^b«C^Cv «5%3R-f©/h 
8Kb. Pl^btc^-r-SS^feB^. IJoTi^o^ 

h*97b9 ^St»««iS«S©'J^b«:«a«rBSR* 
xyi/-fKWUr©afll«Rt>*ll|l6l/l>fe©****. 

^©BS^fflT-5l?n a DK:^ < «t>6tiTt>*. 
[0 00 4] tC5*s t tSft^^X^U-ftt. S^lctt 

(2jtLrc»«ci>. ?SS^©El^t«J?§«:J:?.* 
toW *7>iF©=3 >7 * - *s 3 >©SC4 b%5pJffi LT^^ 

SS© 3(C^C-3Tl^,, 

[0 00 5] Ciatc^O. T^X 

[0006] T^Xvfi^^tt&EEtf^ip-c©^:* 
v^^a^tcffl^fcfc©^. ^S?ib. ASfiibtc^U 
n»-5fc©©. a^-fb. 3X KD®t?©ras?:ja^.-cti 

[000 7 ] «8tSSI?«5fe^-7-tt, -artyB** 8 -* 



(3) 

3 

[000 8] Wt^b^JlCfc^li^Tfe^^li. 

1 9 60^H!f¥«:^<m^^-r€.7>h7-fe># 10 

1S*^© . * +■ 7 Ate «£ 4 fl7ftji&#ssii. $ nt fit 

[000 9] L#>U 1 978^KEas tman K 
o d a k*±©T a n g e>**{£HI£fg«>, «*fg#fc:ft#pj 

[ o o i o ] $ e,tc. mmtm<Dim-c$>zfH-®stm 

[0 0 1 1 ] @8tC«. C©J:<5&^,T^- (W«^f? 

^^■?> ©— mmm*™?. corner Wr.m=f-\ 

O (Indium Tin Cbcide: £P§S3 . C 30 

we.n/c^esi-c^RSsnr^-s. w&«4«, pi® 

ffj^?). 09;U;«E?l£AJI4a, IE?lfei£!if 4 b «fc t£ 

sa $ n <b is© *> e> ax 3 t\tcj£n £ ft&m 4 
c tc-emms? -skhc^ o -s^ats 2 fiij^ e>K o a $ 
ns. 

[0 0 12] S/cCOJr^^fiRCDffitCfc. »«2fltiJ*> 
6.MIK:. W&J14. ra©3£J!i;XISJf L,/cfltJj5c 40 

ft-cflj^-r £.££■?. ste2is^{»j^67fe ; &Bxoa-r 

t/-C#tC. «fei:«:?5^r 5>t?X£ (thin film tran 
sistor : WTT F T ilBf ) £ia:WTS££7 4 :Tv 
r 'J » i> X£<D%^l(Cisl>t W. T F T#J&*£3 ft 
fcSfeJitciffl^Tc^O^n^^-^W/c. v>ft«$>.5T 
AC (Top Emitting Adoptive Current device) tiJli£ 

•5. 50 
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[0013] C©<t^^TAC«3§©^ilglC*J^ 

«l i , o^, c s ozf<D$tmmmmzm^xmf8.2 

ft*. cn6<D^«^b«5Ji±CCMg-AgJl^ 
[0014] 

[0015] -&fcj(c\ a^^©^#W. SIKOigT 

[0016] *c-v*mnt. m.7rm^ovjm^it*5^ 

[0017] 

[ss§*^T-5/c*(D^ia] c @to£jiijX-r 

Wte^r. l^@*Jj:CJ c Sffi<D ; 5%©^d:< ife-^ 

©5 ^(Dil>^ < i fe-^(c^W3 4ar v»€. C £ £ 

9>*^ F7C^«> WtS^£il?tL-/cR®-C > 

i^fe «t txpie© ^ % cd^^«c < £ 4>-#K:^r<* nr c» 

[00 18] 36(C. =j^>>$J4 F7cJ&£^fr&SS 
tt. 9>^y^ F7n**^W-r-2>Jl£. ffe©#S^b«5 
£^tf@£©«^-C«lJiR3ft. 7^*'J^aiteJ:Cf7 

f J 4 F7c^$WT2»Jl£©ra«:. ffe©^«^{b«j«r 
$t?e£OrL i a O*JJ:cJ f Cs J 0©ii»5:< ±i>—J5* 

[0019] C©J:-5^fiS£ U/c»^«:«, 
(C*5W2>?7]W^b{C^5^©fiT^/jN3 < JIP^SC £ 

#r$s„ */c. ^-r F7c^©^b^»Sjs^ 

*t5. 

[0020] 

[^^©SliS©0Sg] ^?9©^KfS^©llte© 
[oo2i]Hia, *&wom7jm*<D-mf£WZ7ik 

TKffiS-C*^. C©0tC7nTa^^l IB, SSI 
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3. C©PIffil 3±(>CWHfhtltc^mmi 4. fcJctfC 

©W&J1 l 4±{cs9:W6ft/cl£ffi l 5 £ii;t-t:i,>*. a 
@ 1 5*^SA§Wct^ i^l^iittOl^i 1 4 

j§) ©a^^WDaWSfcltWiTS. 

[0022] 5fcr. as^^ i i **Ktt6ft*»R i 2 
«. #-5*©j:5£8iiBS«-*\ se.cc io 

tswrfc s t f Tffls&wfli* e>n*. 

[0 02 3] *UT. COlSl 2±CCTSI5^SiL/t: 
Rt*&*l*nffl 312. WX-tfl TO©£9&a9itt& 

stiros. $/c. c©hhbi 3«. iTO©ffetcfc. 

S»*ll< JETL^ftA-r Sfcti>tettS&tt©X33*ttfr 6 20 
©tt*MM***^t>©. mtf^OA (Cr),4 

(Au) . ®ftXX (SnO,) iT>W> (Sb) 
£©££. KYfcffiSS (ZnO) i7^Si-5A (A 1 ) 
£©££. S&«Ct*Ctt6©&JK*»^fe©iMt8rtF*» 
IUtt*fctt^StMfctf»T?/?il,><E>*i*. 36(c, C© 
±flB«*fi-C*4ft:«>. JcyS&J&lflttSSt 

1 2 &6»*to&»i&IM1Mfe*R») ttJ-T/c©(C«:. Pi® 1 3 

[0 02 4] ft. c©«syRT-*ffli»r*sR3*i*«^ 

V^<mWT&tfi7Z?A h U » fX^5T5Sr**» 30 

BfflSt*. TFT#Rtt6h?<r»SKR*IC''f» 
-^.>^§nri^Ci<b-r-5. ■C'L-T, Piffil3©_L 

®JfiWI©HIPa»»6. &SB£©R§® 1 3«IM£igai;* 

[0 02 5] WtSJ114«. P§@1 3ffJ^e>Jl 

K. IE?Li£AJ§ 14a. jETUftjSA 1 4 b J:C«iT-$& 

MiLaxaanttt. ^t>a-htt. sstcttflis©^ 

CtifiVtZ. $6fC. #£3£J1 1 4 c©#l7fcX^ h;W 

(Dfflmzsmt ox, 1 4 commicis^xwis: 
[0026] ft. nmmi 4«. e©j:s 

KStl*C4tt«C<. ^<4^B1 4c?:«Ti 50 
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WXtf. SS3fcJll 4cB, TE3[Mimte.<D§&m 
*8M. jE?U$A» 14a. jETUft&n 1 4 b 

[0 02 7] :&CC. RMi 1 5 «. WtS® 1 4W»6JK«: 
91115a. 92115b, *J<fctf93lg 1 5c5:i 

us ate 3 jMtasrarass trcc»*. 

[ 0 0 2 8 ] 9 1 JI 1 5 at2. ft*WW*»^S < » 
*aKfttt©fi»«ctf»*fflc>rl«fiS3ti«. c©J:5& 
*m&0T, MX.tfy*9A (Li) ©BMtWrC*SL 
i,0-*>. •fei/'SA (Cs) tDHba-C^Cs.O, § 
6(cttCtt6©Wfctt©»£**flfc»*C 
*fc. 9111 5a»C©J; i 5^t«4CC|iB5gSn2.Ct 
ttfc<. ft*!"? A (Ca) . /t'J^A (B 

a) m<J>7)V*> V±Sttfll. ym(Li). -feS/* 

a (cs) *©tji/* yam. s&*ctt-f>5?0A (i 

n) . vn-^fA (Mb) . « (A?) 3E©{±*W& 

»r $ 7c » c n e. ©#ji*j <fc wk^ t«©«^«^>6sfe £ 
.UT3Ssett*i««>r flew or *>aw». 

[0 02 9] S7c. 92)11 5 b«. 
*^Pfft6tWi"C*5C4if*. C©92H15b 
K:^W3n£7>*^ F7E3RiLTt*. > (L 

a) . t«;9A (Ce). (Pr) . * 
al-S^A (Nd) . fv'JOA (Sm) . a-aK9A 

(Eu) . ^FU-^A (Gd) . f-^t^A (T 

b) . ^X^Pi^"i;A (Dy) . ^l-S^A (Ho) . 
x;l/tf>5A(Er). '>U»>A(Tm). -/ff-^t'? 
A (Yb) fciOWf^A (Lu) mO'S-htPh'PU 
<ifclo*iSJR3nS. cn6©-5>3f y>( K5HR 

[0030] cn6©7>*/-f Yj&Rtts w*.vsmt 

a.O,, CeO,. Pr.O,, Pr s O„. Nd,0,. S 
m,0 3 . EuiO,. Gd,0„ Tb,0,. Dy.O,. H 
o.O,. Er.O,. Tm 2 0,. Yb.O,, Lu,0,O5 

^©^ < i h i n&imiR2tiz. 

[0 0 3 1 ] S/cC©ffetCfe. 92S 1 5 btC^frStt 
S^>^^^F7C^«. f6©ifi^c©-7>f -/-f F7C*» 

[0032] ei/t, 92 a i 5 btt. cne>©5>^ 
F7c*©»<fc«j^». 9>*>'-f K^R-ctihdisn-c 
i>-c4>ac»t. cne.i^tcflk©^Rtm^>^fc^ffl 

[0 03 3] $e>fc. 92S1 5 bKtt. W^5*s^W 
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$ttTi,>T*>iu,>. m2 mi 5 bte-gmznzmma 

S. CCJ^ftWrn^Rfl^UTtt. T*5+-/y 
>Htt (AU3) , X?'J;l/7 5>^«:, 7fni/ 

tl&C4H:ftl>. ft. C©02Jt 1 5 b*JBf@l 5**8 

nKB3esn*cittft:c». io 

[0 0 3 4] -e-LT. 03)11 5 cte. 7fcjgjgtt£Wl, 

Jfl5c5r^fi£-rS. cn«:J:f). C©l3)il5c© 
J?®4. *SS*tt^-r*l^ffi 1 3©l?iinfc£7fc£J5 
K3tt*ttf .<a&*£f#.&. fc/cU ^2115b 
«Ct»Jir**i»^. C©f3115c 

«. m2mi 5 bccwwa^^rs-a-wBTib-arfcii 20 

<. 3 6tct2C®Mi:<CMff-Aff0J:9te4£aii1££ 
WtmJi*8WS-tt/t«a5T*or«>m>. 03JI1 5 
c#. 02JB1 5btcW«&%#WStffcB*>6ft*Jl 

3JB1 5 c(CRMtt*|*fc-ttT* + e?- 

setc. 03® 1 5 c&±xLitmmm&ir>bii&m& 

tctt. TJi©»©iWKJ:^T*i'e?vK*W»rs 
[ 0 0 3 5 ] ft. «±©0 1115a. 12115b. 

ajzzmsm i5cb, xsaat & 9 *v^4f 30 

ffi. SfcKtt:/9X^CVDffift£©*ffi(C«fc-3TJI*li& 

i§@i5«. cc-c<Dm7jk^is§vtc±m<Di^m 

tmtmi 4 4KJ:- 5 T. BBSl 3 4l«Sftfcttttr 
SKI 2±(c^*Blttr?BRR3n. SBi3RtCftaSS4 

[0036] c © J: -5 (c£j$;* ftfc»*jR-?-v tt. mm 

1 5©02/f 1 5 b*J^>^y-r F7cf££^WT£7> 

FJB4ftoTl,»*. £©J:9ft5>ir./-f F76* 40 

7^£^«Uftt>SE3fc©a^^4©ifc|$K::tei,>T. flj 
W*Yfc«cj:4lME©fiT*/hS < ffl>*£C 4**pJt6(Cft 
-So LfcAS-jt. «sy&?-©iWM$te. S6(c«C©a 
7j^^£fflt,>-Ci8Jj5c<* ftfc^»ttD3WM*tt©|Sl±* 
H-5C4*ipJtg{C«c*. 

[0037 ]»«:. i&U/cfc^Jt^*^ FtcX& 

*©BMt»& uxm^tcm-s. ±.&utc&9>*s<< f 
7c«<o»ft«B*aia**»** mcs 1 5 ©ftjg 50 
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3fi14?:fi^-5C4*i-r*-5. Ofc**-»T. I&ffil5ffll 
ft*. 

[0038] igtc. 9>2s-< F5BR4*SWS*vC<r>& 
B (CCtH»2i 1 5 b) *C. «WM#&W3-lt&'e 
4r. C©B©^SiliS%3e.«:|fi]±3^SC4*JnJt6 

[0039] 0 . vis* J A F7c3R©BMtft*ffitt 

4 0 s^ias^^-r * c 4 ft < sta-c©x 

2SIHH>^^ ? * ERJga^trc* WtSJi 1 4 K 
i2B£#* * C 4 ft < m&m 1 4 ©±»K»BSr 3 C 4 

[oo4oi«±©ci*e.. mizm^xmwLtcffi 

J&OWjkSi* 1 lit T F TjWBRS tt?cK«3rfflt,>fc 
±®&7fcM©*^g. -T ft*> % T A Cfif >§©a^g 
ffl©^3R^4l/t:S»r^tCfflV»€)C4A«t?* > 
©*& "3 W l/$J^*5iGI L -50 fc*ift#&©[£j±£0 * 
C4*fiirtB«:«cS©r*&. 
[004 1 ] 26«c, 7>*^-f F7c3R©»{bBJt*. ffe 
©5c3R©BMbW4tt«L-CS/- HgJfaW6< . 7fci£S14 

5 b 4 l/TKWfc«te, 02 IB 1 5 b©!SJ?©tf e>o$ 
K:*fT-&a7n3tTl l©»tt©tf6o**Vh3<|qi*.6 

ft*. 

[ 0 0 4 2 ] ft. «±ltt^L/c«J35©a^5RT-«. 

5ft«fiStCRBJ£SnSC4«ft^. 
[0043] fftfe^. W±©H«««:*Ji^r«. T 
F TS«£ffl(,>/cT i"f :/v f „ ^^^r*©as«t 
StCffll* ■5^^-?«:|®3£§n* C 4«ft < . /"C 

[ o o 4 4 ] *&. ^(ommjm^cis^x ». 1 
c*»T*a«te*«wji,fc. o*u*«9itt. ski 

2 4SWW«-C«lfiS-r*C4'C. ^fe7t?:SSl 2WJ^ 

r@jas[j ©i^tcfcSffl^ns. c© 
«4ft*»**awtm-e«jiRr4c 4-c. *s 1 2 4 

[0045] S6(C, feLt©jliS^tCtel>T«. RkS 

1 5(c©^5>^^^ b-7cmz<%m$i*tcmi&zmii, 

tc. LfrL. s A FTC^tt. iSl5i*Ki®i 

13fc. SfctiiSl 3©*{cM3^t(>Si,». C© 

«r<>Air». 4*«c. wsi 3«i7fes®tt^*e>n-2>ii 
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3 t bT««JI 1 4 i»J-4tt«T8tf5C <!: «> nTtlr 
K7nl&£ft(CW«1&£SsJraUTfc&t>. CCD 

zmm.?z> t . ^mn t v -ciE?L$&i£i4£ m? 

10 

[0046] 

[0 0 47] &mmwi~~9tct3\<>T 
it, IMbtdmfavBI&tcto^x . Hi€fflt>'CllHl!i, 

*Jt»TW. &@1 5(D$2il 5 bilT. ^-ft-etx© 

tmzmwc. Jennifer. siiswii-9©*^T-i 

l©$£tWfcg&IE-r£. 20 
[0048] 3 0mmX3 0mmO«7^SAie>&51 

©i 2±(c. nsi3iitiTo (mmmi 0 0 n 

m) £7g»iS;U 36(cSiO,If(CJ:f)2mmX2m 

[0049] i«C. «fc «3 . iE?Li£A@ 1 4 

a i OTH 2 JC^-T m-MTD AT A (4,4* ,4* '-tr1s(3 
-methvlphenylpheny1anrino)triphenvlanrine) i30n 
m (a&tfjftlKO. 2~0. 4nm/sec.)BiO 
tc. '^V, JElltemmi 4bil/'CS3«:*ta-N*3b 



* PD(a-naphtyl phenil diamine) * 3 0 n m (WMB 
SO. 2 — 0. 4nm/s e c .) J&fi£l//c. <*<=>(c^ 
T-lftj£1<fe©lfc)fcJI 1 4ctU> @4{C^-rA U3(8 
-hydroxy qui norine alminura) & 5 0 n mMMUtc, C 

odes, a i q 3«:ia 5 oc^-r f v y > 6 *fla*figj?Jt-c 
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